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Estimation of Mammary Gland Content Rate and Average Mammary Glandular Dose from
Digital Mammography upon Installation of a Flat Panel Detector and the Policy
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Summary

Objective

A relationship between mammary gland density and detection sensitivity and the occurrence risk of breast cancer
has been reported in North America. For example, notification of the mammary gland concentration to patients is
mandatory. However, currently, since it is estimated by visual evaluation, the results may vary depending on the
evaluator. The exposure dose of mammary glands is evaluated according to the mean mammary glandular dose, which
has not been measured for each patient. In this study, we used the linearity of the pixel values and dose (mAs value)
of FPD (Flat Panel Detector) to estimate the mammary gland content rate and average mammary glandular dose
from mammography images and notified patients of the results. In addition, we hereinafter report on the correlation
of age/body mass index (BMI)/compression thickness of the breasts with the mammary gland content rate based on
the data obtained thus far.

Methods

Mammary Gland Content Rate (0% 30% 50% 70% 100%) phantoms were used.

Estimation of mammary gland content rate. maintaining constant mAs values, we combined other photographing
conditions and phantoms, shooting images in increments of 5 mm, using a table containing pixel values, and
estimating the mammary gland content rate from the pixel values of the mammary gland area of the patients.

Estimation of the mean mammary glandular dose: maintaining constant mAs values, we combined other
photographing conditions and phantoms, shooting images in increments of 10 mm, creating a table containing the
transit dose. The mean mammary glandular dose was determined by taking the definite integral of the approximate
expression of the transmit dose corresponding to the actual imaging condition and mammary gland content rate of
patients from the range of thickness of the compressed breast, and divided by the thickness of the compressed breast.

Results

We were able to estimate the mammary gland content rate from the pixel value of the mammography image,
classify the breast composition and estimate the mean mammary glandular dose. Comparing the visual evaluation
by six certified persons and the classification results of this study, the results were closely consistent with the
classification boundaries of the mammography guidelines. As a result of verifying the mammary gland content rate
using phantoms, the deviation was within £3%. As a result of comparing the mean mammary glandular dose with the
values of the Dance method, the deviation was a maximum of 12% and +5% on average.

Based on an analysis of the data for 405 subjects, the correlation coefficients with the mammary gland content rate
were age: 0.47, BMI: 0.56, thickness of compressed breast: 0.71.
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Conclusion

In order to provide the estimation results to the patients, we were able to simplify and finish the work and print out
the findings in about five minutes. Currently, reports and booklets explaining breast cancer screening are distributed
free of charge. Informing patients of the concentration of mammary glands allows them to be aware of the difficulty
in detecting breast cancer and the risk of developing breast cancer, improving the rate of taking medical examinations

and smoothing the transition to other examinations, while making it clinically useful for improving self -checks.



